Intermittent compressive strain may reduce aggrecanase expression in cartilage: a study of chondrocytes in agarose gel.
We tested the hypothesis that intermittent compressive strain reduces the catabolic actions of interleukin-1 beta on chondrocyte metabolism at the gene expression level. We investigated the effects of intermittent compressive strain on mRNA expression in bovine chondrocytes cultured in agarose gel supplemented with or without interleukin-1 beta. Fifteen percent compressive strain amplitude was applied to agarose-chondrocyte constructs at a frequency of 1 Hz. In the absence of interleukin-1 beta, the strain caused an increase in the mRNA levels of anabolic factors like aggrecan and Type II collagen, compared with the levels of anabolic factors in unstrained constructs. These results suggest that the strain may stimulate matrix production in normal cartilage. Interleukin-1 beta is a powerful catabolic agent; in unstrained agarose-chondrocyte constructs, interleukin-1 beta caused a decrease in the mRNA levels of anabolic factors. However, interleukin-1 beta also caused an increase in the mRNA of catabolic factors like aggrecanase-1, aggrecanase-2, and matrix metalloproteinase-3. In the presence of interleukin-1 beta, the strain reduced the mRNA levels of aggrecanase-1 and aggrecanase-2. These results suggest that intermittent compressive strain may protect cartilage by suppressing the expression of aggrecanase-1 and aggrecanase-2, which are thought to be the major matrix-degrading enzymes responsible for cleaving aggrecan.